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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A mark printing means to print a mark in the location of the arbitration of the recording 
paper in the ink piece detection equipment of an ink jet recording device, A detection means to 
detect the concentration of this mark, and the white concentration of the-less mark part of the 
recording paper, A comparison means to measure the concentration of a mark and the 
concentration of a white part which were detected by this detection means, A judgment means 
to judge whether an ink jet recording device is an ink piece based on the comparison result of 
this comparison means, Ink piece detection equipment of the ink jet recording device 
characterized by having a threshold setting-out means to follow change of the concentration of 
a mark, and white concentration detected by said detection means, and to set up suitably the 
threshold of the concentration of the mark of said comparison means, and the concentration of a 
white part. 

[Claim 2] Ink piece detection equipment of the ink-jet head recording apparatus according to 
claim 1 characterized by to have an ink cartridge detection means to detect that the ink jet 
recording apparatus was equipped with the ink cartridge, and for said threshold setting-out 
means to reset the threshold of the mark of said comparison means, and the concentration of a 
white part according to the concentration of a mark and the concentration of a white part which 
were detected by the detection means at the time of wearing of an ink cartridge. 
[Claim 3] Said threshold setting-out means is ink piece detection equipment of the ink-jet head 
recording device according to claim 2 characterized by to reset the threshold of the mark of said 
comparison means, and the concentration of a white part according to the concentration of a 
mark and the concentration of a white part which were detected by the detection means after 
having been equipped with the ink cartridge by the ink cartridge detection means after being 
judged with the ink piece by the judgment means is detected. 

[Claim 4] It is ink piece detection equipment of the ink-jet head recording device according to 
claim 1 which said mark printing means is constituted so that a mark may print in the location of 
the arbitration of an output report, and is characterized by for said threshold setting-out means 
to reset the threshold of the mark of said comparison means, and the concentration of a white 
part according to the concentration of a mark and the concentration of a white part which were 
detected by the detection means at the time of the output of an output report 
[Claim 5] In the ink piece detection equipment of the ink jet recording device which detects the 
existence of the ink in an ink cartridge by detecting the existence of the ink end mark printed by 
the recording paper By detecting the concentration of said ink end mark, and the white 
concentration of the white part of the recording paper, and measuring the concentration of this 
ink end mark, and the concentration of a white part with a threshold a detection means to detect 
the existence of the ink of an ink jet recording device, and the time check which clocks time 
amount — since the threshold of a means and said detection means is set up — a time check, 
when a means carries out at the time of a fixed hour meter this time check — the ink piece 
detection equipment of the ink jet recording device characterized by having a threshold resetting 
means to reset the threshold of this detection means automatically based on the print-out from 
a means. 
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[Claim 6] In the ink piece detection equipment of the ink jet recording device which detects the 
existence of the ink in an ink cartridge by detecting the existence of the ink end mark printed by 
the recording paper By detecting the concentration of said ink end mark t and the white 
concentration of the white part of the recording paper, and measuring the concentration of this 
ink end mark, and the concentration of a white part with a threshold A detection means by which 
an ink jet recording device detects the existence of ink t and a directions means to direct that 
said detection means performs detection actuation of the existence of ink, Ink piece detection 
equipment of the ink jet recording device characterized by having a threshold resetting means to 
reset the threshold of this detection means automatically when directions of detection actuation 
of the existence of ink are performed by s;aid directions means, after setting up the threshold of 
said detection means. 

[Claim 7] In the ink piece detection equipment of the ink jet recording device which detects the 
existence of the ink in an ink cartridge by detecting the existence of the ink end mark printed by 
the recording paper By detecting the concentration of said ink end mark, and the white 
concentration of the white part of the recording paper, and measuring the concentration of this 
ink end mark, and the concentration of a white part with a threshold the recording paper which 
carries out counting of a detection means by which an ink jet recording device detects the 
existence of ink, and the number of the recording papers printed whenever the recording paper 
was printed — counting — with a means since the threshold of said detection means is set up - 
- the recording paper — counting — the time of the enumerated data of a means reaching a 
predetermined value — this recording paper — counting — the ink piece detection equipment of 
the ink jet recording device characterized by having a threshold resetting means to reset the 
threshold of a detection means automatically based on the print-out of a means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink piece detection equipment of the ink jet 
recording device which enabled it to set up the threshold at the time of judging the existence of 
ink in detail so that it may become the always optimal value according to change of the output 
signal of a detection means to detect the printing concentration of a mark, and the 
concentration of the white part of the recording paper about the ink piece detection equipment 
of the ink jet recording device used for a copying machine or a printer. 
[0002] 

[Description of the Prior Art] Generally, as a means to print on the detail paper, the thermal 
printer or the ink jet recording device is used. In the thermographic recording paper used with a 
thermal printer, if it becomes the die length which is before exhausting a roll-like thermographic 
recording paper, a slip of paper will be judged by performing for example, black printing in the 
predetermined location of a thermographic recording paper beforehand, and detecting the 
concentration of this black printing with a detection means. 

[0003] On the other hand, if it is in an ink jet recording apparatus, since the capacity of the 
cartridge which contains ink is small, in case it prints on the recording paper, decision whether it 
is the amount which is sufficient for the residue of ink cannot be attached easily. Then, there are 
some which were indicated by JP,2-221814,A as what cancels such nonconformity. After this 
thing prints data, such as an alphabetic character, to a chart, it prints a mark in the 
predetermined part of this chart, and is detecting the ink piece by detecting the existence of 
that mark for every page by the sensor. And in the case of. an ink piece, printing data are 
memorized at external storage or an internal memory. 

[0004] Moreover, as a concrete method of judging an ink piece, the threshold which set up the 
boundary of black concentration and white concentration (concentration of the paper itself which 
is not printed by paper) is established, and it is judging with the size relation of the value of the 
black concentration of black printing and threshold which were detected by the photoelectrical 
sensor etc. Since papers used, such as thermal recording equipment, were mostly decided by the 
class of recording device and the white concentration or black printing concentration of the 
recording paper can also be guessed easily, the threshold is beforehand set as equipment with 
the fixed value on the basis of either black printing concentration or white concentration, and 
judges an ink piece with the size relation between the threshold and the detected value. 
[0005] By the way, when the concentration of the recording paper from which a reflection factor 
differs according to the class of recording paper with a recording device recordable on some 
kinds of recording papers on the occasion of the judgment of such an ink piece since the 
threshold was immobilization, or the recording paper (printing condition [ **** ]) itself differs, or 
when it prints on the same conditions and black printing concentration changes with classes of 
ink, there was nonconformity that it is difficult to set up a threshold by dispersion in a sensor. 
[0006] For example, there is a thing which was indicated by JP,6-191048,A to cancel such 
nonconformity. This thing He is trying to distinguish an ink piece henceforth based on this 
threshold by detecting the white section of the recording paper, and the concentration of a black 
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mark, setting up a threshold based on the difference of this concentration, and setting a 
threshold as the optimal thing beforehand, according to the class of recording paper etc. by the 
sensor which detects black printing concentration. 
[0007] 

[Problem(s) to be Solved by the Invention] However, if it is in such a conventional ink jet 
recording device Although an ink piece is detectable to accuracy even if it does not take into 
consideration the sensibility and output dispersion of a sensor since the white section of the 
recording paper and the concentration of a black mark are detected and he was trying to set up 
a threshold beforehand based on the difference of this concentration by the sensor which 
detects black printing concentration Since a threshold cannot be again set up when a sensor 
deteriorates by aging, the problem that an ink piece is undetectable to accuracy has occurred. 
[0008] Since especially the threshold was being set up and fixed within the process of works 
etc., a threshold cannot be set up at the user point (delivery-of-goods place), but when an 
operating environment changes with the case where a sensor deteriorates by aging, or users, to 
reset the optimal threshold is desired. Then, as this invention sets up automatically the threshold 
of the concentration of the mark which follows change of the detection signal level when reading 
the concentration of a mark, and the concentration of a white part, it aims at offering the ink 
piece detection equipment of the ink jet recording device which can detect an ink piece 
certainly, without taking into consideration aging of a detection means which detects the 
concentration of a mark, and the concentration of a white part. 
[0009] 

[Means for Solving the Problem] Invention according to claim 1 is set to the ink piece detection 
equipment of an ink jet recording device, in order to solve the above-mentioned technical 
problem. A mark printing means to print a mark in the location of the arbitration of the recording 
paper, and a detection means to detect the concentration of this mark, and the white 
concentration of the-less mark part of the recording paper, A comparison means to measure the 
concentration of a mark and the concentration of a white part which were detected by this 
detection means, A judgment means to judge whether an ink jet recording device is an ink piece 
based on the comparison result of this comparison means, It is characterized by having a 
threshold setting-out means to follow change of the concentration of a mark, and white 
concentration detected by said detection means, and to set up suitably the threshold of the 
concentration of the mark of said comparison means, and the concentration of a white part 
[0010] In that case, even if it is the detection means (for example, reflective mold photosensor) 

of a low precision, an ink piece is detected certainly, without setting up automatically the~ 

threshold optimal whenever the printing concentration of a markis read, and "taking aging of a 
detection means into consideration, since change of the concentration of a mark and the 
concentration of a white part detected by the detection means is followed and the threshold of 
the concentration of the mark of a comparison means and the concentration of a white part is 
set up suitably. 

[0011] In order to solve the above-mentioned technical problem, invention according to claim 2 
has an ink cartridge detection means detect that the ink-jet recording apparatus was equipped 
with the ink cartridge, and is characterized by for said threshold setting^out means to reset the 
threshold of the mark of said comparison means, and the concentration of a white part according 
to the concentration of a mark and the concentration of a white part which were detected by 
the detection means at the time of wearing of an ink cartridge in invention according to claim 1. 
[0012] In that case, without adjusting the threshold of a detection means to the optimal thing as 
a stage setting up a threshold, whenever it is equipped with an ink cartridge, and taking aging of 
a detection means into consideration, even if it is the detection means of a low precision, an ink 
piece is detected certainly. Invention according to claim 3 is set to invention according to claim 
2, in order to solve the above-mentioned technical problem. Said threshold setting-out means 
After having been equipped with the ink cartridge by the ink cartridge detection means after 
being judged with the ink piece by the judgment means was detected, It is characterized by 
resetting the threshold of the mark of said comparison means, and the concentration of a white 
part according to the concentration of a mark and the concentration of a white part which were 
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detected by the detection means. 

[0013] In that case f as a stage to set up a threshold, without adjusting the threshold of a 
detection means to the optimal thing, in case it is exchanged in an ink cartridge after an ink 
piece, and taking aging of a detection means into consideration, even if it is the detection means 
of a low precision, an ink piece is detected certainly. Invention according to claim 4 is set to 
invention according to claim 1, in order to solve the above-mentioned technical problem. Said 
mark printing means It is constituted so that a mark may be printed in the location of the 
arbitration of an output report, and said threshold setting-out means is characterized by 
resetting the threshold of the mark of said comparison means, and the concentration of a white 
part according to the concentration of a mark and the concentration of a white part which were 
detected by the detection means at the time of the output of an output report 
[0014] In that case, without adjusting the threshold of a detection means to the optimal thing as 
a stage setting up a threshold, whenever a report is outputted, and taking aging of a detection 
means into consideration, even if it is the detection means of a low precision, an ink piece is 
detected certainly. In the ink piece detection equipment of the ink jet recording device which 
detects the existence of the ink in an ink cartridge by detecting the existence of the ink end 
mark printed by the recording paper in order that invention according to claim 5 may solve the 
above-mentioned technical problem By detecting the concentration of said ink end mark, and the 
white concentration of the white part of the recording paper, and measuring the concentration of 
this ink end mark, and the concentration of a white part with a threshold a detection means to 
detect the existence of the ink of an ink jet recording device, and the time check which clocks 
time amount — since the threshold of a means and said detection means is set up — a time 
check, when a means carries out at the time of a fixed hour meter this time check — it is 
characterized by having a threshold resetting means to reset the threshold of this detection 
means automatically based on the print-out from a means. 

[0015] In that case, since it resets a threshold automatically after fixed time amount progress 
after a threshold is set up, even when the photosensor with which the detection means was 
equipped carries out aging or the operating environment by the user has change, an ink piece 
can be detected certainly. In addition, as fixed time amount which passes after a threshold is set 
up, degradation of a sensor with the passage of time is expected, and it is desirable to be set to 
the period when a threshold is shorter than the period which reduces only the amount of 
predetermined numbers, for example, three months. 

[0016] In the ink piece detection equipment of the ink jet recording device which detects the 
existence of the ink in an ink cartridge by detecting the existence of the ink end mark printed by- 
the recording paper iri order that invention according to claim 6 may solve the above-mentioned 
technical problem By detecting the concentration of said ink end mark, and the white 
concentration of the white part of the recording paper, and measuring the concentration of this 
ink end mark, and the concentration of a white part with a threshold A detection means by which 
an ink jet recording device detects the existence of ink, and a directions means to direct that 
said detection means performs detection actuation of the existence of ink, After setting up the 
threshold of said detection means, when directions of detection actuation of the existence of ink 
are performed by said directions means, it is characterized by having a threshold resetting 
means to reset the threshold of this detection means automatically. 

[0017] In that case, since it resets a threshold automatically whenever directions of detection 
actuation of the existence of ink are performed, after a threshold is set up, even when the 
photosensor with which the detection means was equipped carries out aging or the operating 
environment by the user has change, an ink piece can be detected certainly. In the ink piece 
detection equipment of the ink jet recording device which detects the existence of the ink in an 
ink cartridge by detecting the existence of the ink end mark printed by the recording paper in 
order that invention according to claim 7 may solve the above-mentioned technical problem By 
detecting the concentration of said ink end mark, and the white concentration of the white part 
of the recording paper, and measuring the concentration of this ink end mark, and the 
concentration of a white part with a threshold the recording paper which carries out counting of 
the number of the recording papers printed whenever the ink jet recording device was printed by 
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a detection means to detect the existence of ink, and the recording paper — counting — with a 
means since the threshold of said detection means is set up — the recording paper — counting 
— the time of the enumerated data of a means reaching a predetermined value — this recording 
paper — counting — it is characterized by having a threshold resetting means to reset the 
threshold of a detection means automatically based on the print-out of a means. 
[0018] In that case, since it resets a threshold automatically whenever the printing number of 
sheets of the recording paper reaches predetermined number of sheets, after a threshold is set 
up, even when the photosensor with which the detection means was equipped carries out aging 
or the operating environment by the user has change, an ink piece can be detected certainly. 
[0019] 

[Embodiment of the Invention] Hereafter, this invention is explained based on a drawing, drawing 
showing the 1st example of the ink jet recording device which drawing 1 -10 require for this 
invention — it is — claims 1-4 — invention given in any they are is supported. In addition, this 
example shows the example in which the ink jet recording device which carries out the 
regurgitation of the black ink was formed in facsimile apparatus. 

[0020] In drawing 1 , 1 is facsimile apparatus, this facsimile apparatus 1 consists of CPU (Central 
Processing Unit)2, a read station 3, the actuation display 4, the detail-paper transfer-control 
section 5, the coding decryption section 6, the line control section 7, a modem 8, and an ink jet 
recording apparatus 9, and each equipments 2-9 are connected through the bus 10. CPU2 has 
ROM (Read Only Memory)1 1 and RAM (Random Access Memory)12, and it performs setting^out 
processing of the threshold of this invention while it controls each part according to the basic 
program stored in ROM11 and performs the sequence as facsimile apparatus 1. 
[0021] As a read station 3, the image scanner using CCD (Charge Coupled Device) is used, for 
example, and a read station 3 scans a manuscript and reads the drawing information on a 
manuscript The actuation display 4 consists of liquid crystal display panels as a display, and a 
liquid crystal display panel displays, when the various directions as facsimile apparatus 1 are 
displayed or an ink piece is generated. Moreover, as a control unit, facsimile transmission is 
performed or it consists of various keys for copying etc. 

[0022] the recording paper transfer-control section 5 is shown in drawing 2 — as — a decollator 
13 and a conveyance roller pair — 14 and 15 are controlled, the manuscript located in the least 
significant from two or more recording papers P with which the decollator 13 was laid in the 
manuscript installation base which is not illustrated — dissociating — coming — **** — a 
conveyance roller pair — 14 and 15 convey the recording paper separated by the decollator 13 

to an ink jet recording device. — ~ ~* 

[0023] The coding decryption section 6 reproduces drawing information which attains shortening 
and the increase in efficiency of the transmission time of drawing information, and compressed 
drawing information at the time of transmission (coding), and was encoded at the time of 
reception to original information (decryption). Moreover, the drawing information on the 
manuscript read by the read station 3 is encoded. The line control section 7 is an analog 
interface which ties a circuit and modems 8, such as a dial-up line network, performs filtering of 
the analog signal sent from the circuit etc., and also has the function to perform call origination 
actuation. 

[0024] A modem 8 changes the analog data which changed the encoded digital data which is sent 
out from the coding decryption section 6 at the time of transmission into the analog data, and 
transmitted to the line control section 7, and was received through the circuit from the line 
control section 7 at the time of reception into digital data, and transmits it to the coding 
decryption section 6. Inkjet detail-paper equipment 9 consists of ink jet head 16a t ink cartridge 
16b, an ink end mark detection sensor 17, and an ink cartridge detection sensor 18. 
[0025] During this printing actuation, ink jet head 16a prints the mark near all black or black in 
the predetermined part of the detail paper, and constitutes the mark printing means while it 
prints data, such as an alphabetic character and a line, by injecting on the detail paper by making 
into a drop the ink filled up from ink cartridge 16b according to the instruction from CPU2. 
[0026] The ink end mark detection sensor 17 consists of reflective mold photosensor which 
consists of a photogenic organ and an electric eye, a fixed resistor, an A/D converter, etc., and 
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constitutes a detection means. Reflective mold photosensor detects the ink end mark M formed 
on the recording paper P with which data, such as an alphabetic character, were printed, as 
shown in drawing 3 R> 3 (a). And in case the Pth page of the recording paper is detected and it 
goes toward the direction of L, for example from the sampling starting position A, if output 
voltage is small as shown in drawing 3 (b) when the black mark M is detected, and a-less mark 
(white ground) part is detected, it would be constituted so that output voltage might become 
large, and the concentration of the recording paper will be changed into the electrical potential 
difference. 

[0027] The fixed resistor is set as a value with which are satisfied of actuation of reflective mold 
photosensor, and it sets up the output signal from a sensor 1 4 so that it may become a 
predetermined value. An A/D converter samples the output voltage of reflective mold 
photosensor for every location of the arrow head of drawing 3 (b), changes an analog signal into 
a digital signal, and sends out a signal to CPU2 through a bus 10. 

[0028] RAMI 2 memorizes the data which should be printed while holding this detecting signal as 
data through CPU2. Furthermore, the threshold for the judgment of an ink piece is memorized. 
CPU2 compares with the threshold in RAMI 2 the detection result mentioned above, judges the 
existence of the ink. of the ink jet recording device 9 based on this comparison result, and 
constitutes the comparison means and the judgment means. 

[0029] Moreover, CPU2 follows change of the concentration of a black mark, and the 
concentration of a white part detected by the detection sensor 17, sets up a threshold suitably, 
and also constitutes the threshold setting-out means. Next, the setting-out approach of the 
threshold for the judgment of an ink piece is explained based on drawing 4 and the flow chart 
shown in 5. In addition, drawing 4 and the flow chart shown in 5 are programs which are stored in 
ROM1 1 and performed by CPU2. 

[0030] first, the case where it is distinguished and (step S1) required whether the serviceman did 
the set sensor demand at the time of a maintenance etc., or the read of the ink end mark 
detection sensor 17 was directed — the recording paper transfer-control section 5 — driving — 
the recording paper P — a decollator 13 and a conveyance roller pair — it dissociates and 
conveys by 14 and 15 (step S2). Subsequently, it distinguishes whether the read deed (step S3) 
of the white level (white part) of the detail paper P and the white level were normally read by the 
detection sensor 1 7 (step S4). 

[0031] Since the sensor 17 is unusual when a white level is not read normally, it leaves as it is, 
without updating the threshold stored in RAMI 2, and an unusual thing is displayed by the liquid 
crystal display panel of the actuation display 4 (step S 1 1 ). On the other hand; when a white level 
is read normally/ after computing a threshold based on the read white level (step S5), _ the black 
mark M for an ink piece judging is printed in the predetermined part of the recording paper P by 
ink JIEDDO head 1 6a (step S6). Subsequently, the sampling of the mark M detected by the 
detection sensor 17 is started, and these sampling data are once stored in RAMI 2 (step S7). 
[0032] Subsequently, when it distinguishes whether black level was read normally (step S8) and 
it is not read normally, it shifts to step S11, when read normally, black level is compared with a 
threshold, and it distinguishes whether black level is smaller than a threshold (step S9). That is, 
since it is constituted so that output voltage may become large, if output voltage is small as it is 
shown in drawing 3 (b), when the detection sensor 1 7 detects the black mark M, and a-less mark 
(white ground) part is detected, and a threshold is usually larger than this black level and it is set 
up, it is judged as what has the detection sensor 17 normal when black level is smaller than a 
threshold, and this threshold is memorized to RAMI 2, and this processing is ended. 
[0033] And when judging an ink piece and the black mark M is read, as compared with a 
threshold, an ink piece is judged for the black mark M. By the way, the flow mentioned above is 
an activity which a serviceman usually does, and is not performed frequently. The output level of 
the detection sensor 17 has the large output range of fluctuation of a white level and black level, 
as the class of detail paper, the class of ink, etc. show to drawing 6 . Although what is necessary 
is just to be able to judge an ink piece with the threshold set up first, without the output level of 
the detection sensor 17 lapping when the white parts of the time of reading the black mark M 
and the detail paper P are read, as shown in drawing 7 (a) As shown in drawing 7 (b) and (c), to 
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the level of the black mark M and the level of the white part of the detail paper P which were 
detected by the detection sensor 17 lap by degradation of the detection sensor 17 with the 
passage of time or approach dramatically, it is necessary to adjust a threshold again. 
[0034] However, an ink piece cannot be judged, when an ink piece is judged with the threshold 
set up first and the detection sensor 17 carries out degradation with the passage of time, as 
mentioned above. Then, he is trying for this example to readjust a threshold according to this 
degradation with the passage of time. That is, at step S1, when there is no demand of a set 
sensor, processing shown in drawing 5 in the part shown by Bn is performed. 
[0035] first, at step SI, when there is no demand of a set sensor When it distinguishes (step 
S12), there is no demand and step S1 has return and a demand, whether there was any demand 
of an image output Distinguish (step S13), and when not detected, whether the ink end was 
detected Return, when it is detected, in order to print the received data to step S1 or to copy to 
it While printing data on the detail paper P by ink jet head 16a, the black mark M for an ink piece 
judging is printed in the predetermined part of the detail paper P (step S14). 

[0036] Subsequently, when the black mark M distinguishes whether it was detected normally and 
is not normally detected in it by the detection sensor 17, it distinguishes whether the read deed 
(step S17) of the white level (white part) of the detail paper P and the white level were read by 
the liquid crystal display panel, and ink and when it came out, it displayed a certain thing and 
Mark M was detected normally, they were normally read by the detection sensor 17 (step S18). 
[0037] Since the sensor 17 is unusual when a white level is not read normally, it leaves as it is, 
without updating a threshold, and an unusual thing is displayed by the liquid crystal display panel 
(step S21). On the other hand, when a white level is read normally, a threshold is computed 
based on the read white level (step S19). In addition, since it is constituted so that the output 
voltage of the detection sensor 17 may become large when a solid color (it sets in white 5 and is 
ground) part is detected in this calculation, as shown in drawing 3 (b), it is desirable to set a 
threshold as the part of the abbreviation one half of this electrical-potential-difference value. 
[0038] Subsequently, the level of the black mark M is compared with the set-up threshold, and it 
distinguishes whether black level is smaller than a threshold (step S20). And when a threshold is 
larger than black level, the detection sensor 17 judges it as a normal thing, memorizes this 
threshold to RAMI 2, and ends this processing (step S22). Thus, in this example, without being 
able to set up automatically the threshold optimal whenever it reads the printing concentration 
of the black mark M, and taking aging of the detection sensor 17 into consideration, since change 
of the concentration of the black mark M and white concentration detected by the detection 
sensor 17 is followed and he is trying to set up suitably the threshold of the-concentration of the 
black mark M, and white concentration, even if it is the sensor 17 of a low precision, an ink piece 
can be detected certainly. 

[0039] Moreover, processing shown in drawing 8 as other modes (claim 2) in the part shown by 
Bn of the flow chart of drawing 4 may be performed. That is, when it distinguishes whether it was 
exchanged in ink cartridge 16b when there was no demand of a set sensor based on the print- 
out from the ink cartridge detection sensor 18 (step S31) and they are exchanged, processing 
after step S12 of drawing 5 is performed. If it does in this way, whenever it is equipped with ink 
cartridge 16b, the threshold of the detection sensor 17 can be adjusted to the optimal thing as a 
stage to set up a threshold. 

[0040] Moreover, processing shown in drawing 9 as other modes (claim 3) in the part shown by 
Bn of the flow chart of drawing 4 may be performed. That is, when it is distinguished and (step 
S41) detected whether the ink end was detected when there was no demand of a set sensor, 
RAMI 2 is memorized for this hysteresis. Subsequently, when it distinguishes whether it was 
exchanged in ink cartridge 16b based on the print-out from the ink cartridge detection sensor 18 
(step S42) and they are exchanged, processing after step S12 of drawing 5 is performed. If it 
does in this way, in case it is exchanged in ink cartridge 16b T the threshold of the detection 
sensor 17 can be adjusted to the optimal thing as a stage to set up a threshold. 
[0041] Moreover, processing shown in drawing 10 as other modes (claim 3) in the part shown by 
Bn of the flow chart of drawing 4 may be performed. That is, when it is distinguished and (step 
S51) required whether the output of a report was required when there was no demand of a set 
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sensor, processing after step S12 of drawing 5 is performed. In addition, in this flow, a 
predetermined format performs printing and Mark M of output data to an output report. If it does 
in this way, whenever it outputs a report, the threshold of the detection sensor 17 can be 
adjusted to the optimal thing as a stage to set up a threshold. 

[0042] drawing showing the 2nd example of the ink jet recording device which drawing 11-16 
require for this invention — it is — claims 5-7 — invention given in any they are is supported. In 
addition, this example gives the same number to the same configuration as the 1st example, and 
omits explanation. In drawing 5 , 30 is facsimile apparatus, and this facsimile apparatus 30 
consists of CPU (Central Processing Unit)2, a read station 3, the actuation display 4, the detail- 
paper transfer-control section 5, the coding decryption section 6, the line control section 7, a 
modem 8, a timer 31, and an ink jet head recording apparatus 32, and each equipments 2-8, and 
31 and 32 are connected through the bus 10. 

[0043] Inkjet detail-paper equipment 32 consists of the ink jet head 33, an ink cartridge 34, a 
head motor 35, and an ink concentration detecting element 36. The ink jet head 33 prints the ink 
end mark near all black or black in the predetermined part of the detail paper during this printing 
actuation while printing data, such as an alphabetic character and a line, by injecting on the 
detail paper by making into a drop the ink filled up from an ink cartridge 34 according to the 
instruction from CPU2. Moreover, the head motor 35 makes the ink jet head 33 scan crosswise 
[ of the recording paper ] based on the command from CPU2. 

[0044] The ink concentration detecting element 36 consists of the reflective mold photosensor 
37, current potential conversion resistance 38, A/D converter 39, and current-limiting resistance 
40. The reflective mold photosensor 37 consists of photogenic organ 37a and electric-eye 37b, 
and as shown in drawing 3 (a), it detects the ink end mark M formed on the recording paper P 
with which data, such as an alphabetic character, were printed. And in case the Pth page of the 
recording paper is detected and it goes toward the direction of L, for example from the sampling 
starting position A, if output voltage is small as shown in drawing 3 (b) when the black mark M is 
detected, and a-less mark (white ground) part is detected, it would be constituted so that output 
voltage might become large, and the concentration of the recording paper will be changed into 
the electrical potential difference. 

[0045] The current potential limit resistance 38 transforms the detection current from the 
reflective mold photosensor 37 into an electrical potential difference. Moreover, the current- 
limiting resistance 39 is set as a value with which it is satisfied of actuation of the reflective 
mold photosensor 37 with the current potential conversion resistance 38, and it sets up the 
output signal from the reflective mold photosensor 37 so that it may become a predetermined - 
value (an output signal is settled in the threshold of a sensor 37 like). 

[0046] A/D converter 39 samples the output voltage of the reflective mold photosensor 37 for 
every location of the arrow head of drawing 3 (b), changes an analog signal into a digital signal, 
and sends out a signal to CPU2 through a bus 10. Moreover, RAMI 2 memorizes the data which 
should be printed while holding this detecting signal as data through CPU2. Furthermore, the 
threshold for the judgment of an ink piece (refer to drawing 12) is memorized, moreover, the 
timer 31 — a time check — a means is constituted and it has the function which clocks time 
amount. 

[0047] And after CPU2 sets up the threshold of the reflective mold photosensor 37, when a 
timer 31 carries out at the time of a fixed hour meter, it resets the threshold of the reflective 
mold photosensor 37 automatically based on the print-out from this timer 31, and constitutes 
the threshold resetting means. In addition, as fixed time amount which passes after the threshold 
of the reflective mold photosensor 37 is set up, degradation of the reflective mold photosensor 
37 with the passage of time is expected, and it is desirable to be set to the period when a 
threshold is shorter than the period which reduces only the amount of predetermined numbers, 
for example, three months. Moreover, CPU2 and the ink concentration detecting element 36 
constitute the detection means from this example. 

[0048] Moreover, the "ink piece read key" it is directed that performs detection actuation of the 
existence of the ink of an ink cartridge 33 is prepared in the control unit of the actuation display 
4, and this actuation display 4 constitutes the directions means. And after setting up the 
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threshold of the reflective mold photosensor 37, when directions of detection actuation of the 
existence of ink are performed by the "ink piece read key" t CPU2 resets the threshold of this 
reflective mold photosensor 37 automatically, and constitutes the threshold resetting means. 
[0049] moreover, the number of the detail paper printed whenever the detail paper was conveyed 
by the detail-paper transfer-control section 5 and CPU2 was printed by the ink jet recording 
device 32 — counting — carrying out — coming — **** — the detail paper — counting — the 
means is constituted. The recording paper detection sensor which is not illustrated is specifically 
formed in the manuscript conveyance direction downstream of the decollator 13 shown in 
drawing 2 , and when CPU2 carries out counting of the output signal of a recording paper 
detection sensor, counting of the printing number of sheets is carried out. 
[0050] And when the enumerated data of the recording paper printed after setting up the 
threshold of the reflective mold photosensor 37 reach a predetermined value (for example, 1000 
sheets), CPU2 resets the threshold of this reflective mold photosensor 37 automatically, and 
constitutes the threshold resetting means. Next, the setting-out approach of the threshold for 
the judgment of an ink piece is explained based on the flow chart shown in drawing 13 -16. In 
addition, the flow chart shown in drawing 13 -16 is a program which is stored in ROM11 and 
performed by CPU2. 

[0051] If it goes into the threshold setting^out mode for ink piece detection (step S61), the 
recording paper is conveyed by the recording paper transfer-control section 5, with the 
reflective mold photosensor 37, the white part of the recording paper will be detected (step S62), 
and a threshold will be determined based on the output signal of this white part (step S63). 
Although the reflective mold photosensor 37 has dispersion in output voltage in each, when 
output voltage when detecting the white part of the recording paper is set to W and output 
voltage when detecting a black mark (ink end mark) is set to B, specifically, B/W=K is 
abbreviation regularity by every sensor. 

[0052] Moreover, at the time of detection of a actual black mark, since the detection distance of 
a sensor is changed by BATATSUKI of the paper by conveyance of the detail paper, a detection 
electrical potential difference is also changed. If set the maximum detection electrical potential 
difference of the white part of the recording paper at this time to alpha, the minimum detection 
electrical potential difference of the white part of the recording paper is set to beta, variation by 
BATATSUKI is made into beta/alpha=gamma, and counting which conveyance of the recording 
paper shall be secured and determines a threshold further is set to theta so that it may not 
become larger than variation when the variation gamma by BATATSUKI detects a black mark, 
theta will be set up like K<theta<gammarHowever, since K and gamma change with the recording 
paper, gamma in the recording paper with which an activity Ts expected is the minimum- value, 
and K considers as maximum. 

[0053] Since the reflective mold photosensor 37 has dispersion separately, the value of W when 
detecting the white part of the recording paper can determine a threshold with a value which 
serves as Wxtheta=S. And since the dispersion range of W is known, it prepares two or more 
thresholds S beforehand, and chooses a threshold S with the value of W. Drawing 2 shows the 
threshold S assigned with the value of W, and the value and threshold S of W are stored in 
RAM 12. 

[0054] next, the flow chart of drawing 14 — being based — the time check of a timer 31 — how 
to reset a threshold by time amount is explained. First, as drawing 13 explained, when setting out 
of a threshold is completed (step S71), the count of a timer 31 is started (step S72). 
Subsequently, it distinguishes whether the timer 31 carried out fixed time amount progress (step 
S73). When it passes, it goes into threshold setting-out mode (step S74), and the recording 
paper is conveyed by the recording paper transfer-control section 5, and the reflective mold 
photosensor 37 detects the white part of the recording paper (step S75), and it is determined 
automatically that the threshold mentioned above based on the output signal of this white part 
(step S76). 

[0055] Next, when judging an ink piece based on the flow chart of drawing 15 is directed, how to 
reset a threshold is explained. First, as drawing 13 explained, when setting out of a threshold is 
completed, it distinguishes whether the "ink piece read key" was pushed (step S81). When an 
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"ink piece read key" is pushed A black mark is printed by the predetermined part of the 
recording paper by the ink jet head 32. Judge it as that to which the judgment of an ink piece 
was performed, and it goes into threshold setting-out mode (step S82). The recording paper is 
conveyed by the recording paper transfer-control section 5, and the reflective mold photosensor 
37 detects the white part of the recording paper (step S83), and it is determined automatically 
that the threshold mentioned above based on the output signal of this white part (step S84). 
[0056] Here, the judgment approach of an ink piece is explained. If the white part and black mark 
of the detail paper are read and output voltage is inputted into CPU2 by the reflective mold 
photosensor 37 through a bus 10 from A/D converter 39, CPU2 will sample the electrical- 
potential-difference value which quantized at the time of detecting the white parts (maximum) of 
a black mark (minimum value) and the detail paper. 

[0057] subsequently, the maximum and the minimum value out of the sampled data — extracting 
— value [ of {(maximum) - (minimum value)} ]: — the threshold S currently held to X and RAM 12 
is compared, and when X is large (X>=S), it is judged as those with ink, and a threshold S twist is 
also judged to be an ink piece when a threshold S twist also has small X (X<=S). Next, when the 
constant value which has printing number of sheets based on the flow chart of drawing 16 is 
reached, how to reset a threshold is explained. 

[0058] First, as drawing 13 explained, when setting out of a threshold is completed (step S91), 
printing number of sheets is counted (step S92). Subsequently, it distinguishes whether printing 
number of sheets reached fixed number of sheets (step S93), when fixed number-of-sheets 
printing is carried out, it goes into threshold setting-out mode (step S94), the recording paper is 
conveyed by the recording paper transfer-control section 5, and the reflective mold photosensor 
37 detects the white part of the recording paper (step S95), and it is determined automatically 
that the threshold mentioned above based on the output signal of this white part (step S96). 
thus, in this example, after a threshold is set up, reset a threshold automatically after fixed time 
amount progress, or Since the threshold is automatically reset whenever the printing number of 
sheets of the recording paper reaches predetermined number of sheets, after it resets a 
threshold automatically whenever directions of detection actuation of the existence of ink are 
performed, after a threshold is set up, or a threshold is set up further Even when photosensor 37 
carries out aging or the operating environment by the user has change, an ink piece can be 
detected certainly. In addition, at this example, although the concentration of a white part and 
the concentration of a black mark are measured, it cannot be overemphasized that it is good 
also considering the concentration of each color of not only this but color ink as an object for a 

comparison. . — - - - - 

[0059] 

[Effect of the Invention] Since according to invention according to claim 1 change of the 
concentration of a mark and the concentration of a white part detected by the detection means 
was followed and the threshold of the concentration of the mark of a comparison means and the 
concentration of a white part is set up suitably Without being able to set up automatically the 
threshold optimal whenever it reads the printing concentration of a mark, and taking aging of a 
detection means into consideration, even if it is the detection means (for example, reflective 
mold photosensor) of a low precision, an ink piece can be detected certainly. 
[0060] Without according to invention according to claim 2, being able to adjust the threshold of 
a detection means to the optimal thing as a stage setting up a threshold, whenever it is equipped 
with an ink cartridge, and taking aging of a detection means into consideration, even if it is the 
detection means of a low precision, an ink piece can be detected certainly. According to 
invention according to claim 3, as a stage to set up a threshold, without being able to adjust the 
threshold of a detection means to the optimal thing, in case it is exchanged in an ink cartridge, 
and taking aging of a detection means into consideration, even if it is the detection means of a 
low precision, an ink piece can be detected certainly. 

[0061] Without according to invention according to claim 4, being able to adjust the threshold of 
a detection means to the optimal thing as a stage setting up a threshold, whenever it outputs a 
report, and taking aging of a detection means into consideration, even if it is the detection 
means of a low precision, an ink piece can be detected certainly. Since according to invention 
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according to claim 5 the threshold is automatically reset after fixed time amount progress after a 
threshold is set up, even when the photosensor with which the detection means was equipped 
carries out aging or the operating environment by the user has change, an ink piece can be 
detected certainly. 

[0062] Since according to invention according to claim 6 the threshold is automatically reset 
whenever directions of detection actuation of the existence of ink are performed, after a 
threshold is set up, even when the photosensor with which the detection means was equipped 
carries out aging or the operating environment by the user has change, an ink piece can be 
detected certainly. According to invention according to claim 7, even when the photosensor with 
which the detection means was equipped carries out aging by that of ** which is resetting the 
threshold automatically whenever the printing number of sheets of the recording paper reaches 
predetermined number of sheets, after a threshold is set up or the operating environment by the 
user has change, an ink piece can be detected certainly. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the 1st example of facsimile apparatus equipped with 
the ink jet recording apparatus concerning this invention. 

[Drawing 2] It is the outline block diagram of the conveyance device of the recording paper of 
the 1st example. 

[Drawing 3] (a) is drawing showing the condition that a sensor samples a black mark, and (b) is 
drawing showing the output voltage of the sensor at that time. 

[Drawing 4] It is the flow chart which shows the processing which sets up the threshold of the 

1 st example. 

[Drawing 5] It is the flow chart inserted in the part shown by Bn of drawing 4 . 
[Drawing 6] (a) of the 1st example is drawing showing the range of fluctuation of the white level 
read by the sensor, and (b) is drawing showing the range of fluctuation of black level. 
[Drawing 7] Drawing showing the threshold of the output value of the white level in which (a) is 
read normally, and black level, drawing in which (b) shows the condition that a white level and 
black level lap by degradation of a sensor with the passage of time, and (c) are drawings in which 
a white level and black level show the condition of approaching, by degradation of a sensor with 
the passage of time. 

[Drawing 8] It is the flow chart which shows processing of other modes which set up a threshold. 

[Drawing 9] It is the flow chart which shows processing of other modes which set up a threshold. 

[Drawing 10] It is the flow chart which shows processing.of other modes which set up a 
threshold. 

[Drawing 11] It is the block diagram showing the 2nd example of facsimile apparatus equipped 
with the ink jet recording apparatus concerning this invention. 

[Drawing 12] It is drawing showing the threshold assigned according to the output voltage of the 
white part of the recording paper. 

[Drawing 13] It is the flow chart which shows the processing which sets up the threshold of the 
2nd example. 

[Drawing 14] They are other flow charts which show the processing which sets up the threshold 
of the 2nd example. 

[Drawing 15] They are other flow charts which show the processing which sets up the threshold 
of the 2nd example. 

[Drawing 16] They are other flow charts which show the processing which sets up the threshold 
of the 2nd example. 
[Description of Notations] 

2 CPU (Recording Paper Counting Comparison Means, Judgment Means, Threshold Setting-Out 
Means, Detection Means, Threshold Resetting Means, Means) 

4 Actuation Display (Directions Means) 
9 32 Inkjet recording device 
12 RAM 
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16a Inkjet head (mark printing means) 
16b Ink cartridge 

17 Ink End Mark Detection Means (Detection Means) 

18 Ink Cartridge Detection Sensor (Ink Cartridge Detection Means) 
31 Timer (Time Check Means) 

36 Ink Concentration Detecting Element (Detection Means) 
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[H#JM7 ] l£^iffi{cEn^:$^/cW>^i>K-7-^© 

> * ©wj»*iftfflr s ^ > f 5* ^ h temssB© -y > ^ 
Wi&ihjsbjc&^-c. 

buIB^ > £x> F7- ^©tSS£f3#lte©a«!gP»©a 
itiWgKSrt&ffiU C©-f>*x> Y-?-9<0i&g.is£U 

x * Ytmmm:i)U > 9<Dmmz&m-?2>miim&t > 

t»««:»-Ji>r*ta#ift©«<i*a«iW{ciiR3e-s-*« 
fflWiSBE^mt. *ffi%.tczii*®WLfrz><t^9*s3. 



i;TfltriEJtt8*«©v- * £ a»SR^©j^a©ES<ii^w 
wfe?zctwmt?2>m>£miizWi,<D'(>9i;x 9 
Y^-v pemsB© -f > * wn^ffi^B. 

> i; ©w*s*^tt-r 5-f>jyj^ iB^a^g© a > ^ 
luiB ^ > * x > f v - ^ (Dim. t iBJsjft© anfegp^© a 

Stt!jg|^©^S ; &B3ffi£tbt$-rSi: < !:K:J:'9. 

x-^ b&mm^<D4^9<Dmm*&&-*z>ik&^®>t, 

ftBfL/c£^. C©H-^f*gW>?>©m*»«tC»-3t»T 50 



[*W©Btt«c«IB] 
[0001] 

AfBttfiK: «c -5. J: 5 {cfg^T C <b^f^ •2><fcMcb/t 

> x 9 h IBli^B© -f > ^^n^tB^Btc^-r 
4. 

[0002] 

[fit*©«^] -flSKl. IB^iffitCEP^-r^^lSiLT 

IBMIIR-Ctt. a-jutK©JW»E«kttW«c< JiiJ^ml©* 
■SSSiC^Si^ 7X>JBIMCfMK©9fS©iaBfiC. ^Jx 



(3) 



1$B§¥9- 1 36 434 



*ffig*t7* 5 J: 9 K ft -> T C» -5 . 
[0003]-^, ^>d7i>* ? hEMMiCAo'C 

ia»«K:Ep^r*i»»c -y isS7®M&&tmit&*) z 

*t**££is?Y8-r ut!8b§¥2 - 2 2 1 8 1 4 
•^i^RteiewE^nfc^&k^&s. c ©«>©«, * 

[0 004]*fc. -f wi©>wje**Ttc 5 J*f*W& 

tHgtc J: o Tt&fcU LfcHEn^OH^Ofll 4 Mil 4 ©* 
ffl3*i*tttt. i2SS§SB©MffiU:J;9(itei*goTfc 20 

6ci*6. wffi«. jwEP^B*fcttei«B©4*fce> 

**>. *©Hffi4tftUl/fcffi©*>hMttK:J:»J -Y >f^J 
^©fiJS^Tft ^.i^tOftotl,^. 
[0 00 5] tCW, C©J:^ift-l'>^^n©*U5giC 
Bl/ttt, Hfil:WBjre*ofcfc«>. ttm©R$»KK: 

fs«-c# aE»asHTtt. BE»ffi©as(c «fc «os*f^© 

H&«EMfi*>ENhtt£tt (En^Lri»tttt») ©*&a 

©«»«c<fcoTJillEP^«ME©*fc&«te. £>&t,>«-te> 
-*©«:6ot <t oTH«*«j£"r*©a«BHrc*a 4 



4>wi*jEtt«:fctii-r&e 4*ST#fti»4i»5PpiJi#» 
[0008] wc. BBiBttiai^oisrtrHsssnT 
r*c43wr*r. t«c <fc o r -tz > -wmM b 0 fc 

v - ©«K«8ax •» ic 4 ft ©t&ajfi-st u^;u©S!{ ttc 

ilSET -S v - i7 oDr^g 4 £ ttsW#©«B 4 ©Hfl * S 3ft 

wtcssTSJc^tci/T. v-i»©aiK4ejaaj»©» 
K«r*wr&«ia*iR©«i^c<b**«"r*ci«c< . 
a^itc-r ^^wtit^u-rsc 4*s-c , £-s-r>£i?x ? 
h £(§&■© w > f wni* mmmzm&T * c 4 * a w 

4 

[0 0 0 9 ] 

a*:*©*®] n«gf 1 fs«s©»i»». 
±£hh *m&;-? ztc&ic. -iisfis*. ? v ibisisb© 

^>*W*ilfctiJ«SH:*st»"C. i2isaft©ff:g©{aHK:v 
-**ep:rrav-*sj?:#&4. gcv-*©?£g4fe 

^*J£©^EPS|5^©a«6?SS^ffl-r 4^tH#S4 . ttM 
J: -a -Ctetii S ti/c-f - * ©?&g4 E3»SB#©?5 

it 4 £j±$.&-r & mm&t . »j*«*ia©Jtt»6*«cai 

stifc"^-*©«SK4 aj*©«fl[©K<btciBfi6L"c«riB 
tt«#g*©v- ^©?g«4 &wsm<DW&.<Dmm*®g. 
Kj£r*HfBRSM84. *mz.tcct*<m!itLx^ 

[0 0 1 0] *©«te. tfcffl#|£tt:J;^Tt£Hj;*ft/cv 



[0 0 0 6] c©Jr^«c^A^*«BHTS*>©4 0r 
tt, 1tl¥6 - 1 9 1 0 4 8#^$RiCfeffiE3tx 

/c<fc 9 ft *>©*>*£> 9. C©fc©li. MH&WBL* 

S?r«lttJb-rc©i8g©^K:*-3t,»rg3ffiS^5SL> S3 
ffl*IB»*tt©flBH«l«:j&i;-c*jSafc©«:ia!3ST4{:4 
K:J;0. felf*. C©KffiW:a-^i- ! '-C-r>i'^)n5:fiJS'J-r 40 

[0007] 

j»En^i*a*«tti-r4-b>-y-«c«kr>"CBB«skiR©ajib»4 

Hv-i»©iitt**ttu c©iftat©fitc*-5i»TWffi 
*H3Bra«t^tcLTl»tefe*. ■fe>tf©SgiaJ:0'fcll 



4ft < . <SUffi^©^lU^ (MJLtf . S*tM7 * h -b 

[001 1 ] IS*3«2fe«8©l%^«. JJE»H«rW»r 
^/c&tc. »*^iiett©«W«:*ii»T. -f>*s?*5P 

j: ^> T^m 3 *©«se 4 atagp^-©j«KK:jr> d 

-CWEtkia*®©^ - * 4 aUi8l^©iftS©HiS«rllK 
JETSt 4*fl$«4UTt»S. 
[0012] ^©H^. Hffl«r89^-r It, ^ 

iiftfc©ici)g^3n. «mj^®©en*sE<b**a[r*c: 

4ft <. <Sl»if«S©^ttl#IS-C*-pTib5t^K:^>47^ 
t££3MS B . f'JS^IS «:<fc , 9^>^^n4#iJS$n/c 



5 

r>Xik\hZ1nic-?-i? <om& 4 El tfeSB#©i&g4cl£ b r 
fufBJ;b?^©©-7- * £ ^ ttbSB^ CD^^<JD B9 fit ^: Wia^ 

[0013] Jcvms, mte*®7£.-tz>mwt it, a 

sestet >*«m**i*HJStts. M$guiBtt©9gi!8 
*ji>-c\ «riB-5j-i»EP5^iatt, mam*- h©ffift© 

sftfcv-*©affii eJftap»©isattcj£i;rmEi:b« 
#a©v- * 4 a*aiaj«>©iia[©BMt*iiB8E-r s c 4 

[0014] ■€■©»£. Nfl£K£'r&l$«i4 LT. U 

h**a**4aatt«:tfeia*a©«fiftw«a!&c*>©«c 
isatsn. *ta*iii©eii^jt*** , rsc4«c<. is 

fcbT4c:4«:j;-DT-(>**/- h y ? i?i*g©-f >*©W 
»B»c*5l»r. miiB-Y>f x> F^-4>©«K<biB»tR 

©aJ4»»©ej*aiflE*«ffio. c©.*>*x>f^- 

#©«ftK*» .tvaifiW^-OiSKiWtf 4it«-r* Cite 
J:«3, -f>i»i?* MB«k$Bg©-f >#©W&t£$fctt|-r 

l3©E9ffl*^e bT*^ 6ff-H#*«**-jei* IfflfHS bfc 4 

£ . c ©tns^g»> ?>©a*ft«{c»-5t»r ttttttifm 
©iw«B*e»fl<]«ciiBSBer4««?i«ffi#ift4, £<ix. 

[0015] *©*§£. wtf*JKjesnr*»i&— snfbb 

M. 0Ijttf3*-£K:K5E3*i*©j&s»SU». 

[0016] nxmesstocimmt. ±Msma*tiak* 

*©«i»*i*ttrra-f * hse»»B©-f 
titfttb^stcfct^r. HufB-r>*'x> Kv-d;©iMt<t 
&B»l&©&J&^©&i&i£Ig&tttti b . c cd > * x > 

f v - * ©«£** J:?/ e*ftaB»©aia«r«ffl t ttwr s 

C4tc<fc<3 t MBf$£SH#-(>£©W*ft£ 
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*HB#IS:©Bgffi*a3tUT*>6iJfBJg^etCj; oT^ 
> *©Wfc©ttffl»f¥©ffiSw&*tf fctoftfc 4 » . Sg&fcB 
*«©H«*SttWtcWR£TSWffiW«Sg^fit4. * 
«*.fcC4*#«4bTl»5. 

[0017] *©*£. mm&tstMztixfrb-i 
*jft©ttffl«w©}Sjs*^f«ct>n*flttcMffl*seaw«jcc 

4. W*^7IBtt©*9i«. ±fBISJSI£ft?&-r-5fc«> 
(c, SBJiiffitcEP^Stifc-f >*x> F^-^Wflttet* 
ifCcfcoT-O**- h y *S?F«9©-f >*©W 

*R*tftfcb-rs-f>*y* ? hE»»a©-r>*4s3nttu 

ggCCteUT. iiufB>f>*x> F-*-*©HfiK«blB»tt 

©aiftaj*©eiftaifl[*«itBL/. c©-r>*x>Fv- 

* ©iSSfc «fc t>' E3A&SB#©?£g£@Hi 4 tfc«f 4 C 4 I>C 
J: 9 . > * y * » h 1B£§^B# -Y > * ©*r&£t£tti^ 
20 £}£tiJ^I84. IB**K«:EP^:Sti*fl[tcE|T?SnytE» 
tt©**«-»r 4fB^$JSIt^I54 . BtrlB^tB#IS©^ 
MlStt* 6fB»iffitt8S[#IS©it^!«l3&5Blf^fiiCCS 

b/ci t . C©BB«ttfHtt#l5l©m*tlMBK:Sr3i>r«i 
W*®©Blii* g»W«cf|«3£-r 4MffilH83E«4 . 
^ffl^/cCi^^mi bTl>*. 

[00183 ^©ti^. Mfli4sises$tir^6e»ffi© 

EP^«^* J B'fStA»«:3a-r'2>S«:Kfii3&sSlftWtcSSS 
B#^ib b 0 . ^ — >f tc J: b*«* -> fc*§ 

[0 0 19] 

g©^ 1 «3 . 1 ~ 4 f5Jtl*>(C 

§Bts©i%ojtc*tr&b-ci»4. xmrnrnz* jn-o 
f*tttt'r*-/>*y*5» HEigffl^r^; use 

S«cKW6tl/c{fi*^bT«,»4. 
[ 0 0 2 0 ] El 1 tC*5(,»T t u^t^s^e-c* 

•3. C077fi/S!;j«ltt. CPUCCentral Proce 
40 ssinq Unit)2. gaXSP3 v HlfKl5%aJ4. IBI^JcJKjH 

*«'<aigiJ5 . «F^<ta^beu8. si«tMai8iS7. tfA 

8. *J«kc;-r>^^* v HBIi^§9*»6«5«Stir*J 
0. &£B2^9»Ji*io&rtLT8&3 4rt:i>&. C 
PU2IJ, ROM (Read Only Memory^te.ic/RAM 
(Random Access MemoryJ^^rWb. R OMiarttCtiJJrt 

$n/c»*7 - p^7A{cgeoT^gi55r*ir(aibr7 7 vis 

5 y^Hl 4LTOJ/-I ir > *£!«fr -5.J: 5 iCfcoT 
OS 4 4 fete, *AH©Mffi©BUg&a&1?tt *» J: ^ 

50 [0 02 1 ] 4 bTtt. Mittf. CCD (Oiarp 



e Coupled Device)*^ b/cW +^*SfUffl 
$ntTte«P. ^aXSI53« t J^£^bTJ}!iS§©iIiW$R 

* Jl/tt, 7 7^'>i'J f£|g 1 i lT©S»i^4^ b 
7c0, ^^ftas&^bfci^KSt^^T&S <fc5tt 

4!t*-5/c 0 . n ft 5 fc«>©-&*l*--ag 

[0022] eatttt&sutaiiaB5 ». 02 tc^r <t 5 

it. ^Slt^giB, «&jka--5->tf:L4 t i5*WWra«fe^«: 
3 *ifc««©ffi»tt P rt» h ST&KKaSir * JRft 

[0 0 2 3 ] «F-^b«#<baJ6 tt. iiflttR©££l$llll© 
^aM-fbiJSb^-fb^EI^tOTAO. j3Htn#K:ttHifl&$R£ 
BBWdWbU gfc, SffB$ictt^#{b^nfcili1f$R 
*MtS$RKWfeC«-S|<b) f £. Src. 13!Btg|5 3 <fc o 
T^^BXo fcM*g©i®1f $R*#-sHb-r -2. <t *> (eft ,t i» 

[0024] tfA 8 let, mmmicn^im^ime & 
- * cc&& i>x mmmm i mm b . $ fcswtistc « 

[Hl^^JfflJgP 7 e>Is]^*jl bTSff Lrtc~7i~ D i?*^- * 
£ ;b:r- bT*Hf{b«-^bg|5 6 KJSSkt 

•5. -f>*i?i5h IBi^^S 9 tt. -Y > :> i^x v h ^ 
?Fl6a. V 'J v ^i6b. -Y>d7i>Kv- 

i83&^e>^^£ stir i^-s. 

[0025] -Y h-^ 2. Fl6a {J. CPU2* 

=f\ ^^©x-^EP^-T-sSiifcte. C<DW£M<t*P 

te&fflfaojffmmm tc^n* & i > ttufetcjfii - ^ * 

[0 02 6] -Y>t5'x> Kv-^^ffl-fe>-9-i7tt t Jfcjfc 
3 ( a )tC^f <fc 5 tt . ^^©x- * *SEH^ $ titcK» 

a #> 6 l ^fDHC(S]*i -o r s«mk p t x < m 

tc. H-7-i'M£t£fcB-r-*><!:E]3 (b )W:^-r J; ^ tctB^j 
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^ff*^§<. *REP(eil!j)gP^*^tti-r-2>itti^^BE*5 
[0 02 7 ] @3tffitnil«S:S^7 * h -b y^(0&i^ 
JSS-fM^* hH2>1?-©{±J^>mJE*ll3(b)©^ 

mmc&& isX^xiozir ucpu2 ici^z'Mm? 
io ■Sct^tc/.to-rc^,, 

[0 0 2 8 ] RAMl2«CPU2^bTC©^Hiff^ 

f 5:iBttT2><fc 5iCftoTl^„ ^^(C. ^?^hO 
*iJ3e©fea!)©«fl*iatrs-SJ:5«:«coTt.i. CPU 
2 W±M L/ fc^ffiif^ t R A Ml2F*9©H«*tt« b . IS 

^©WflR^rf'M-r^J: 50cftorfc«5 , ib$5#®fcJ:c>* 
*!C£*IS*^fiSbr«,»*. 
[002 9] $/c. C PU 2 ^J±5^>-9-l7«:<toT 

20 ^tu $n/cnv- ©?iK i eiaeiJ»©i«fle©sc{bcciB 
feuxmmzm&nkm-rzjz^itte-o-cteK)* mm&m 

mm<Dik%j3micz>^xm 4 . sGc^-r^n-^f-h 
tc»-3c»tsiwr ^>„ ftfe, si 4, 5 tc^-r^a-^* 

- h«ROMu(c^StiCPU2{cJ:o-r»f3n?> 

[0 03 0] •^-t*X-7>5!)5^>7 : -^->XB$^tc 
42^, h-fe>-y-5^^b/c*\ Tftt>^ t -T>^ji>Kv 

- * ^Ui -fe >tJ-i7©sSB* *) *JB5% b?fc*»53&»**USU b 
30 (^f vT'Si) , S^Ofc«£KIBftti&j^ap8B5 

b Ximm P ^ ^B8^£ti3fc<fc J/figiM d - 5 2* i 

4, 15&C<fcoT#g8 • MiHTS (7«ff 7 - S2) . 

r, ^m-bv-y-irwrioriBiMftP^au^u (SilfegB 

©gilRO^fftli (X7^^7'S3) . Sb^ASiE^: 

[0 0 3 1 ] E3 b-<^^iEmtCgoBXiE>tlftl^#iCli. 
H2>-9-i7*^Sr*47c«5. RAMl2«d#*fi?n/cg3ffl 
?rS»fi*-r(C:^-©ie $ t,C bT3»fm^g|54 ©jRAft^^c 

40 i) . — B^^i^iEnicmfRhritcm^^ m 
m.t>titc&\s-^)ucm-3i>xfflm : $:WBiLtc'& 

v'Ss) . K^v Ki6a 

n«^ffl©n-v - ^ m ^iBSSiffi p ©^@^f icw^r z> 

>^7 r -^5:RAMl2^— BlSSfTTS (^-f-^^S 
7) . 

[0 0 3 2] iKH-C. Hb^l/3&5iE^:iCillRf>tl/c*>5 
50 ^tCtiX^-^p-Siiic^f b. iE»tcBBRe>tiA:«^«c 



(6) 
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W-fe>-tM7lCj:-oTI|v-^M5:^tb-r2>ill3 (b)tc 
© t *iJBt U T C ©M ffl * R A M 12 tCBttt U T ^@ ©*&Ji 

[003 3]^ u, 4>d»Wi©*flje**Ttt5lSK: io 
tt. J^-*M*R*iiA,A:£*tc. Hv-^M?rB9<a 
£J±$£0r^>^tt©^JS£*Tft5 <fcMcft-oTi> 

•te>-9-i7©ai^ U^JH*, SfMK©a3ft> -Y > *©«a 
^t^oTH 6 CC^-TJ: 5 tee KJVill/^©^ 
t». 07 (a) tc^tJc^tCH^-^M* 

to&ffi-fe >-yi7©ffi^ u-<.>u*s«ft 6 rtefiMgjtcBBE 0 

l*mi*ifi. EI 7 (b) (c) &C7jrf J:5tc#iai-fe>-!J-l7 
<Dt£B$&mc J; o T tfciti * > 17-17-C^ ffl 0 /c H"7 - p M 
© £ laf^-S P © etf!l§R#© U^;U#mft 0 . 

[0 0 3 4] iCW. ±>$ 0 /<:<}: 5 K^rfTKet&SO/c 
e^ibo /cfcg^ctt-f >*®ft<Dmm&7 ft 5ci*5? 

#ftl>„ *CT, *£tfc0VU:. C©jgH^btCft.D-Cia 
ffi£Hf$Mf &J:MtLTt>&©-e*£„ -Tftfr^. * 30 
f- v y'S lf-fe v HH2 >if©g#*!!fr B n 

r^-r^w: *a>Tia 5 icTjk-rmm&my -t -s. 

[0 0 3 5] S-T. 5 h-b>1f(DSf 
asft t->*l-£Ktt. ili«m^©S**** -o/c3&^S*^fiJSiJ 
o (xt-v^si2) . m&&te^m'£t l ctex^ ?ysi 

tirc^srt^JE'JL- c^^su) . tsmsnftuig 

ftO/cx- * %EP3ST 4*. * f- itf ft 5 tea?) 
tC. ? h-v? Ki6atCj:-5ri5i«PtC7 :r - 40 

**EI*?TS£«!:t>tC. 8E«ttP©SfJE«0fK:-/>i'«J 

[0 0 3 6] Hv-i7M*5^tiJ-fe>l7-i7tc«l:o 
TiE^«:^m $ *ifc*»5*»**ij»| 0. iE*tCtttti $ ftft 

tctt. «W-b>l7-i7«:J:-3Tie»ttP©au'<Jl' (Sift 
SU#) ©SHd»Hf*t> :7*Si7) . &U^c;u*JiE 

flt«:se8i€>n/c3!PS***ijsu-r-5 c*7-5»:/si8) . 

[0 0 3 7 ] 3 Is'tJbWiEfftcRK&ti&liJitetcU. 50 
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Hs>tfi7*Wirc**fctf>. IH«*ie»H*"j'«:*©** 
tCOrvKSSS^^JUK: J: -sTSST** C £ gam? 
£ (^7-v7'S2i) . — BU"<JHWE«KRm'E>ft 

■TS (Xf»:7Si9) . ft*$. C©©tHK:*fcoT(3:. 
133 cb)w:^-rj;^tc«ftttlj (asccfct^rlft) 
a-T4itttti-fe>l7-i7©ai*«BE*J^*< ft4J:5<c» 
«Sn5fc*, C©*Effi©tt¥#©ffl»rK:Hffl«:R5£ 

[ 0 0 3 8 ] 5xc»r. ^-^©U-^i&jeSttfc 

SOTS <^^?^S20). HU-cjUJ;0 feMfl 

#**C>»£tt. «Ha-fe>^l7*SiE^T«.4fc©£*iJK 

or c©mafiiS: r a Moists or^[5i©a&ffi<£:**7? 
4 (^-f yy'S22) . c©J:5te:*3lj!rfcPiJ-c-«> ^ffl-b 
>1fl7tC iottffi $ E3«fe©i« 

g©^btciiSE0rnv-^M©iftS£E3*i(DiSK©@a 

3&s-C#. ««H"b>l7-i7©ii«aCit***J--5C 4ft< . 
ffit^ffiK©-te 17T *o r fcHHiC A > ^«in?:^{±i 

[0 03 9] «©ft©Mi <«*3I2 ) i Or. 

S4©7 a-^ + - h©B ntif @jgf«:*Jl»-CS8 

titcfr&ftZAis?*}- h v v P*£a-fe>ifi8a>£>©nj 
^tsfRica-^^rwjsij 0 (^f-^s 31) . safts 

ti^-tci*. S5©^^v^Sl2JWI^©«HH*||ff-r-2). 

h >^i6b*5^#$ti4g^tm2>^i7©gg«i 
^rSSiftfecicilllM-r-SCi^r^-s. 

[0 04 0] $/c. ^-©fte©^ (li*«3 ) <!: Or. 
HKO^d-^-f- h©B nT-7n-r®fifftcfcl,jrE19 
^T^S^rSllTOr fc^t^ 0 -Tftto^. 4z y H2>1f© 
g**Sft I iJg-^tC « . ■< > ^ x > K*5^a ^ tlfcA^^ 

**jsijo (^^->^S4i) . t^a§n/cJa^«:«c©M 

M?rRAMl2?rlStt.0r4 t J< o ^UT. A>^t>-b'J 

■b > iM8*> e> ©m^itff $ Etcs-^ur mw\ o (^f^s 
42) . stfeztitcmsiiaz. mb<DX7--y?si2m%<o 

toii^H^-r*. C©<fc^«:-r4atf. Hffi%S9S-T4^ 
Mt Or. A>2ij- h'J 9yafib#S3ft3tiSl»*c* 
u-fe >-^i7©iigffl^s5Sft ^©ictisj^-rs c i*ir * 
4. 

[0 04 D -e©^te©«gfii an>m3 ) t or. 

D — h©B nfTSTS^tCfcl^riSlloK: 
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